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DESCRIPTION 

THEREOF 



Technical Field 

• .ion relates to a rubber composition for extrusxon 
This inventxon reiai^ez^ 

and moldln, and applications thereof. 

V Background Arts 
/ . 1 . / a -olefin / non-conjugated polyene copolymer 

/ An ethylene / « oierin ,pPDM) 

^ ....er sncn as etnyXene / Propylene / diene copolymer ru..e. EP«, 

.3 «idexy used fo. automotive parts, .ousenoXd eXectric appX.ance 
and tne Xi.e tnan.s to superior „eathera..X.ty, 

.esistance and o.one ^^^^ ^^^^^^^ 

Among these, materials for sealant: 
auto„o.iXes and .ouse.oXd eXectric appXiances are the products 
^nufactured .y a continuous extrusion .oXdin. process 

► for such rubber extrusion composition are 
Requirements for such ru 
. continuous feedabiXXity to extruder and no occurrence o cracK 

or tear, in a ribbon-Xi.e compound preformed prior to an extrusion 

during its storage. 

ourin. extrusion process. cross-sectionaX area of extrudate 
shouXd not Change, that is. die sweXX ratio shouXd not vary 
variation in die sweXX ratio Xeads to chan.e in cross-sec tionai 
Shape of .Xassrun or window frame products and may resuXts in 

=«rt inferior products. 
r.^ sealing performance and inrerioi. 
lowering of sealing v v<.^-ials 
•n weather strip sponge products, the materials 
Furthermore, m weather sx.Txy v ^ 

. ■ .he die swell ratio cause a big problem of uneven foaming 
varying m the die sweii xaux 



3,„„ ... variation .eans uneven viscoelastic state in the 



material . 



in aadition to these, in extrudate products of SPDM containing 
.ar.o„ .lacK. trouble of foreign matter coding f ro-n unknown cause 
,_.3 very often, analysis of a portion of the foreign .attar 

n-o -in i-hat the portion is composed 
for its cause survey often results in that the p 

tn rubber substrate. Mysteriously this 
of the same components to ruboer 

trouble naturally disappears, and occurs again son,eti™es. 

on the other hand, there are many products manufactured by 
.elding process in the rubber molding technology. Hubber vibration 
isolator Obtained by infection is one of the products usrng a 
rubber composition for molding. Materials for infection are fed 
as a ribbon^li^e compound sheeted out using a roll. Tear of 
ribbon lowers stability of material feeding and maXes continuous 

■ „„,ble such a material may show an abrupt 
production impossible, suon 

In » feeder of the injection machine and leads 
viscosity increase in a feeder or ,^ . 

,o poor flow in a mold after injection. The products molded 
such state often had a trouble such as an occurrence of crac. during 

durability test. 

Materials used for molding weather strip corner are required 
to have stable fluidity of the material. Changes of fluidity in 
each molding cause a serious problem due to poor adhesion at 
interface with straight parts of weather strip sponge or inferior 
appearance at joint area. 

rixing roll for copying machine, one of rolls, is a foam 

. . ■ Tf often had variation troubles 

product having semiconductivity. It often n 

in foaming and electric resistance due to unknown cause. 

0-ring product also had troubles of uneven product shrinkage 

„o« Another problem was lowering 
in each molding by unknown cause . Another pr 
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„ec.anica. st.en^t. o. product even w... ,ooa p.o.uct 

• appe-arance. ^ • 

.nalvsis o. 3u.s»a.e cause survey o.ten «auXtea .„ no 

3pe=inc .i«e.ence in t.e su.st.ate composition. T.ese phenomena 
L t.ou.Xeso.e ana mysterious because t.ey natu.aiiy disappear 
.,.et a wHile ana the same troubles occur a.ain so.eti.es^ 
.t present, t.ese trou.ie is consiaerea to causea 
formation o. a p.ysicai networ. ori^inatea in car.on .iac. . ru .er 
interface proaucea in t.e co.pou„a aurin, .ixin.. THat .s tn s 
„et«or. causes tne trou.ies aescri.ea a.ove in »oiai„. a proauct^ 
soive sucn pro^iems, aaain. of polysul.iae compounas 
.ncluain, suXfur or sui.ur compounas as raaicai scav.n.er nas .een 
aisclosea in JP-A-H7-13837 9. 

Tne aaaition Of such suifur or sulfur compounas at ioaaxng level 
of a.out 1.0 X 10-= mole per 100 wei,nt parts of polymer in a mixer 
lever, causes start of crosslinKin. .y t.e presence of ..nc ox.ae 

H .nd leads to a problem of gelation 
(ZnO) contained in the compound and leads 

4= oKrMii- 1 0 X 10 mole, 1/10 
(Chemical burning) . Loaaing level of about 1.0 

: the above loaaing level, is safe in view of the burning m a 
„l.er. but has little effect to solve the problems mentionea above . 

Disclosure of the Invention 

„n.^,> is to solve such problems 
First Object of the invention iS to 

aescrrbea above accompaniea with conventional ^^^^'^^^^^^ ' ^ 
proviae a rubber composition for extrusion to give a ribbon-li.e 
compouna preparea prior to extrusion having no 
3table cross sectional shape of extruaate. ana foamea proau t 

^^ri ^iiso oroducts made of tne 
with little variation in foamxng, and also pr 

.^i-ion such as weather strip sponge, high 
said rubber composition sucn 
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^h«nnel window frame and water hose 

. 1 rfi;9ss run cnannej., "-^"^ 

extension seal, gJ-ass 

for -automobile. ^ ^^^^^^ 

second Object of the invention xs to P 
composition fo. .oiain. to .i.e . co.poun. prepared .n^ec o 
bavin, no tear phenomenon, superior «uiditv in a .cia. in addition 
..ab. .oamin, and iittie variation in .oamin, in cast spon, 
and aiso products made of the said composition -itb ,ood surface 
t ture and superior mecbanicai strength sucb as rubber vibration 

.n,n,«t 0-ring, packing, boots, window 
isolator, cast sponge, grommet, O ring, P 

frame, break piston cup and OA roll products. 

The invention includes the following disclosures. 

•..on for extrusion comprising 100 weight 
(1) A rubber composition for excrus 

. i.ne / a-olefin / non-conjugated polyene copolymer 

oarts of ethylene / a oieixn 

of ethylene, a-olefin having carbon atoms 
rubber (A) composed of ethylene, 

ruDoer v / t- least 30 - 300 weight 

,f 3 - 20 and non-conjugated polyene, and at least 

, , T n X IQ-" - 5.0 X 10"' mol of 
parts of carbon black (B) and 1.0 x 

nH (C) Shown by the following formula (I), 
alkoxysilane compound (C) snown 



RO 



(RO) 3-n -Si - (R^) (I^'^ 
(RMn 



[B] (I) 
q 



Wherein, K is an alHyl ,roup havin, carbon atoms or 1 - or an 

, « Of 1 _ 4 is an alkyl group 
alkoxy group having carbon atoms of 1 4 , , , 

.oms of 1 - 4 or phenyl group, n is 0, 1 or 2, k 
having carbon atoms of l ^ f H«v-ina 

of linear or branched hydrocarbon group having 
is a bivalence of linear or u 

oarbon atoms of i - 6, is an ar.iene .roup havin, carbon atoms 
Of e - i2, m and p are 0 or i respectively, and m and p are not 



1 or 2 B is -SCN or -SH when q is 1, and 
0 at a same time, q is 1 or 2, b xs 

-Sx- when q id 2 (wherein x is an integer of 2-8) 

•.•^n for extrusion according to item 1, 
(2) The rubber composition for extru 

, / „ -olefin / non-conjugated polyene 

Wherein the ethylene derived from ethylene 

copolymer rubber (A) (i) comprises a unit (a) 

! it (b) derived from a-olefin having carbon atoms of 3 

and a unit (b) den , 3. / 50 - 90 / 10, (ii) has 

nr. . r(a) / (b)l molar ratio of 50/50 

20 m a 1(a) / v*-"* j •4.,, rni 

.„..aineva.ueo«.-.0. a„a .ii.. .as an in«in3ic v.scos.tv ... 

nr, St 135 'C of 2.0 - 4.5 dl/g. 

„,aac;nred in decalm at 

extrusion according to item 1, 
,3^ The rubber composition for extrusio 

V, Ki^r-k (B) is 50 - 200 weight parts 
wherein an amount of the carbon black (B) 

of the ethylene /a-olefin / non-conjugated 
to 100 weight parts of the ei^ny 

r^nlvene copolymer rubber (A) . 

polyene j ^^^rsv-rfina to item 1, 

• 4- • ^« fnr extrusion accoraing 
(A) The rubber composition for extru 

w v,n.^v (Bl is 61 - 200 weight parts 
carbon black (bj is oj- 
wherein an amount of the caj.u 

w 1 ^ /« -olefin / non-conjugated 
4-=. i-Vie ethylene /a-oieij-" / 
to 100 weight parts of the eT:ny 

polyene copolymer rubber (A) . 

.4.. for- extrusion according to item 1, 
f5^ The rubber composition for extrusio 

w wi.ok (B) is 70 - 200 weight parts 
^4- r^f carbon black (B) is i«j 
wherein an amount of the caro 

. .>,o .thvlene /a-olefin / non-conjugated 
to 100 weight parts of the ethylene 

Dolvene copolymer rubber (A) . 

. • for extrusion according to any one of 
(6) The rubber composition for extrusio 
tems 1-5, wherein its apparent activation energy .s 20 300 

..of the apparent activation energy n.s 
.a/mol, and a change rate of PP processing 

not higher than 40% even after processing m any 

rrJubber composition for extrusion, wherein it does not show 
Tell ratio not higher than 5. due to a rise of viscosity m an 



:.;::r.„.. ..... — 

product for automobile characterxzed by 

— -o.a.„, .o an J ^^^^ ^^^^^^ 

product comprising .orm.n, the 

any one o£ items 1-7 to an intended shape us.n. 

:r::r:e:lposition mo^in. ..Prisin. iOO „ei.ht pa.ts 

\,n,ie„e / .-oiefin / „on-=on,u,ated po.vene copoiyme. 
o£ an ethylene ^^^.^^ ^^^^^^ 

„bber ,A, composed o£ ethylene, _ 
3-.0 and non-con,.ated polyene and a least ^ ^ 

--=-="''°"T;:h::.vV-oiio«in..o™nia,i,= 

alkoxysilane compound (O shown y 



RO 

(RO) 2-n -Si - (R^) 

(RMn 



(R') 



[B] 



(I) 



-* q 



= ■ an alkyl group having carbon atoms o£ 1 - 4 or an 
wherein, R iS an allcyl gr P ^„ ^.^^l g.oup 

al.oxy group having carbon atoms of 1 2, 
having carbon atoms of 1 - 4 or phenyl group, n rs 0, 1 2, 

abivalence of linear or branched hydrocarbon group hav.ng 
.3 a b.valenc ^^^^^ .arbon atoms 

carbon atoms of 1 ^ „ p not 

Of 6 - 12, m and p are u or X 

. , «^ 2 B is -SCN or -SH when q is 1, and 
0 at a same time, q is 1 or 2, B 

-Sx- When q id 2 (wherein x is an integer of 2-8) . 
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for molding according to item 10, 
/n^ The rubber composxtion for moj. 

' ' / „ -olefin / non-conjugated polyene 

wherein the ethylene /« ,3) derived from ethylene 

Kv^o^ (A) (i) comprises a unit (a) aen 
copolymer rubber (A) ^^^^^ 3 . 

• 4- fh^ derived from a-olef xn naviuy 

T^n.o.rr..o..o,.o-...o, 

::;:j...».-0.a.,...as..n.r.n3..sco..U, 

■i^r, «t 135 of 0.8-4.5 dl/g. 
measured in decalxn at 135 _,dina to item 10, 

^r^r^^ltion for molding according to 
,no\ rubber composxrxon 

(12) The ruDoe 50 - 200 weight parts 

«f the carbon black (B) xs bu 

^"r::! — ----- ' — 

to 100 weigl^^t parT:s wi. 

polyene copolymer ' .0, 

,,3, ..e rubber co^posrtron .or .oXO ^^^^^ 

^„r,f n€ the carbon black (B) is 
Wherein an amount of „on-conjugated 
,o 100 weight parts of the ethylene / a-olef rn 
polyene copolymer rubber . ^^^^ 

.he rubber composition ^ _ ^,,,3 

*- i-h*> carbon black (d) is 
wherein an amount of the ca^v 

wherein s ^ /^-olefin / non-con3ugated 

•„ht narts of the ethylene /o-oleim 
to 100 weight paries 

polyene copolymer ^ ^ ^^^^^^^ 3ny one of 

(15) The rubber composition _ 

,10- 14 wherein its apparent activation energy 
items 10- wn«^ =^i--!vation energy 

..Mol. ana a chan.e rate.chan^e of the ^^^^^ 

processing process. 

..e rubber composition for moialn, accor n 
. n 15 wherein, the composition does not break m 

::r:;;:;.......-..""-;":;rr:::::r. 

;:• ....... • 



preparation of the compound. 

. .u.ber Vibration Insulator, cast spon 

paCin,. .cots, Window .«™e. ..ea. p.ston cup o. . P 
Characterize, co«p.l=in. the .u..e. composition 
any one of items 10 - 16. ■ ^ .^^„,,,d rubber molding 

- . P^ocess :r:sition accordin, to 

::r::: raslape suitab. to . ^-ne 

any one of items ±^ 

vulcanizing it. _^-;4-4r^n 

n for extrusion and a rubber composxtxon 
A rubber composition for extru ^.>,„lene 

nnn w«aiaht parts of ethylene 
invention comprise 100 weignt pc 
for molding of the mventi composed 
/ a-olefin / non-conjugated polyene copolymer rubber P 

e « -Olefin having carbon atoms of 3 - 20 and non- 
of ethylene, « olef i ^^^^^ 

t:?^: .ol Of al.oxysilane compound 

black (B) and 1.0 X iu 

3ho„n by the abo.e --'-^J^^:^^.^^,^^^^ 

"'^.Olefin havin. carbon atoms of 3 - .0 in ethylene . ..-olefin 
, non-con,u.ated polyene copolymer rubber 

invention specifically includes ^'^^^^^^ ^ ^ 1-nonene, 

, „ethvl-l-pentene, 1-heptene, 1-octene, 
1-hexene, 4-methyl P „iclecene, 1-tetradecene, 

1 decene, 1-undecene, 1-dodecene, 1-tridecen 

ent d cene, 1-he.adecene, 1-heptadecene, 1-octadecene. 1- 
1-pentadecene. ,.„^,^,,.,.aecene. 11-methyl-l-dodecene, 

nonadecene, 1-eiCOsene. met y ^^^^ 
12-ethyl-l-tetradecene and the li.e. These 

v.- 4-^«n of two or more. Among these « 
3ione or in ----"^J^ ^ . ^ „ propylene. 1-butene. 

.hose havm, carbon atoms 3 ^^^^^^^^^^^^ 

4-methyl-l-pentene, 1-hexene an 



pr.£erable. ,„„po=itto„ providing vulcanized 

• " " ^ 1 ,.p..,o. .ea. a.in, resistance, 

voided P--" temperature 

-aracterrst.c ^ ^ ^ ^ 

properties and pr preferably comprises 

_con.u,ated pol.ene ---"^^ ; L.,.„.,...ed unit 

- - ----'•"TaTo i: Ua .n .oiar ratio o. SO.O 

having carbon atoms of 3-20 preferably 
. ,onO. ..e na, / .bn »olar ratio ^scr^b d ^^^^^^^ P^^^^^^^^^ 

65/35 - 90/10, more preferably 65/35 85/15 

, „..,efin / 

a non-conjugated polyene rn t.e e y 
_.„n3ugated polyene copolymer rubber , eye 

non-conjugated polyene may be -^^^ example, dienes 

- cyclic ^conjugated polyene c 3 ^_ 

as methyltetrahydroindene, 5 etnyi 
such as metny ^ ■ H^r,*.-2-norbornene, 5- 

„etnylene-2-norbornene, ^ ^ ^^^„^,.,.n„,.or„ene, 

,,„,,...„orbornene. -^^^-^'^.^^J.^J^ 3s a.3- 

--loPentadiene and _.3-isopropylidene- 

diisopropylidene-5-norbornene, 2 ethyl 

And as the linear non-con^ugateop 

Oh as 1 4-hexadiene, 3-methyl-l, 4-heKadxene, 4 

4-hexadiene, 4 , 5-dimethyl- 
„e,hyl-l. 4-hexadiene, 5-methyl 1, ,.,,,adiene, 
4-hexadiene, e-methyl-1, 6-octadiene, 7-methyl ' 

r,roDvl-l,6-octaciiene, 6-butyl x,o 
e-ethyl-l.e-octadiene, 6-propyl .„,„,,iene, 6- 

o.tadie„e, 6-methyl-l. e-nonadiene. 7-methyl 

^. • 7-athvl-l,6-nonadiene, 6 metny 

„ethyl-l,6-undecadieneand 
decadiene, ,-methyl-l, 6-decadrene, 6-methyl 



«H triene such as 4-ethylidene-l, 6- 
.-.et.v.-a,e-oc.a...ne. ana « en ^^^^ 

octadxene. 4 ethyl ,.,,^,,iaene-7-:nethvl-l , 6-decad.ene, 

1.7-nonadiene, 4 ecnyj. ^h^i -1 7- 

^. „^ 4_ethylidene-8-raethyl 1,/ 
. ^1 T-undecadiene, 4 ez.nyj.^ 
ethylidene-1,7 undec ^^^vl-l, 7-nonadiene, 4- 

4-ethylidene-7,8-dimethyl 1,/ n 
undecadiene, 4 etny 4_ethylidene-7 , 8- 

^ 1 1-decadiene, 4-eT:nyj.->- 
-»vU-ne-,,e-a..e..v.-l. ^ 

a..ethvl-l.--ae=aa.ene. 

— ^rrriTe 1 ne, :-e..vUaane-e.-a..e...- 
--^^T:: r:;rene-.0.„e.ny.-X,.-und.caa.ne, 
1.8-d.cad.ene, ethy ^ ,.ethylWene-ll- 

and 3. 7 -dimethyl i-fti" 
dodecadiene and 3, 

-.,«;,i-ed polyenes may be usea 
These non-con^ugatea po y 

combination of two or more. ^^^^,3ition having high 

^^r. rubber composii^i^** 
Xn view of Obtaining a ,,,^^3 vulcanized rubber 

V n efficiency and capable to provide vulc 
crosslinking ef ficien y ^.^j^ 

•^v, c^uoerior compression set, 
„.olded products with superi ,,.,iene / « -olefin / 

. -tralue of the ethylene / 

advantage in cost, xod.ne value ^bly X - 40. 

„on-conJu.ated polyene copolyner ru..e. .... 

„ore preferably 1- 30^ ^^^^^^^ vulcanized 

" order to o.tarn a ^ ^ .naracteri=tic=. 
.„..er .oldea proaucts w.th supe ^ _^ ^ 

.^t and processability, intrinsic 
compression set and p ^^Ivene copolymer rubber 

ethylene / a-efin / non-con,ugated poiyen 
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. ,135-0 is preferably 2.0- 4.5 dl/g, 
,M. measured in decalxn a ^^^^ ^^^^^ „„positio„ for 

■„ore- preferably 2.2 - • 0.8 - 4.5 dl/., more 

.^trusion of the invention, ^„„p,3ition for molding. 

n o - 4.0 dl/g in the rubber comp 
preferably 0.9 

^"^■^""-"'^'^ . for extrusion of the invention, carbon 

X„ the rubber composition for ex ^..^erably at SO-200 

. ai- 30-300 weight parts, p 
^.laclc (B) may be used at 3 ^^^^^^ ^^^^^^ ^^^^^ „,3, 

„eight parts, more preferably ^ ^^^^^^ ^^^^^ 

preferably at ,0-200 „ei,ht par P ^^^^^^^^ ^^^^^^ 

ethylene / a-olefin / .e able to provide 

in order to obta.n a rubbe ^„„,oient mechanical 
,„lcanized extruded rubber products wr 

^ . rubber composition 

strength. And m the ^^.^^^ p33,ts, 

._tion, carbon blac. - ^ ^ ^^^^^^ . ei-200 

-^^-^^^^ 7Z at eO-200 »ei,ht parts per 100 

weight parts and most P ^^^^^ ^ „o„-coniugated polyene 

weight parts of ^-'^^^^'"^ 'J ° , „.ber composition to 

copolymer rubber ,A> m order ^^^^^^^^ 

able to provide vulcan.«d molded 
sufficient mechanical strength. ^^^^ ^^^^ 

the carbon blacK (B, . SR ,^ ^^^^^ ^ ^^^^^^ 

- '"'^ To provide vulcani.ed rubber molded 

composition to be able . ^^„.rt and surface texture 

products «ith superior --"";^;;:;„,„ogen absorption of 

«o«»cific surface area 
ot products, specif r 

carbon blacK (B) is preferably 

compound (C shown by the 
in the invention, an ^ 
•K»rt above is compounded to rea 
formula (I) described above 



. of a compound and suppress the formation of 
in activation energy of a co P interface 

natinq from carbon blacK / poxy 
•pnysicalnetwor.or.g.natxng ^^^^^^ 3u£flcient 

in the compound during mixing. ,,,3ticity. 
.«ec.s ana maintain vu.cani.a.ion »te and ^ 
....„g .eve. o. ..e a..o..=Uane compound .0, ^ 

- >^ r.t""Vx' " 100»e.g« parts 

,«tner prefera.lv X.O ^_^,„,„,3tea polyene copolymer 

o£ the ethylene / a -olefin / 



• used as an impregnated form 

ii»„e compound (O may be usea a 
Rlkoxysilane comp advance. 
.v,™afe or carbon blacK idi 
,„to calcium ^^^^^ .roup having carbon 

" ; for example, methyl, ethyl, 

atoms of 1-. sho„n as or 3_,.tyl and tert-butyl . 

„-propyl. isopropyl. n buty ^^^^^ ^ includes, for 

RlHoxy group having carbon atoms „..utoxy. 

propoxy, isopi^f 
example, methoxy. ethoxy ^^^^^^ ^.a„ched 

.sobutoxy. sec-butoxy and t ^^^^^ ^^^^^ 

..valent hydrocarbon group hav.n ^^^^^ ^^^^ 

i-udes. for examp 1.^ ,,„,,,,..thylene. trimethylene. 
dimethylmethylene, ecny 4_cyclohexylen; 

, . 1 2-cyclohexylene and x, 
tetramethylene, ^' ^ .^vlalkylene group such 

„^ir,hexvlidene; aryiaxi^y-^ 
...yiidene group such " „,,.„e group having 

" diphenylmethylene and - ,,.„yiene. 

^•F e,-\2 shown as R inoiuu 
carbon atoms of 6 sno 

„.phthylene and "^--^J^;"- ,C, shown in the 

Typical examples of the alKoxy 

formula ,x. described above 7;;^,;,,. s.-,CH..- 

■wlloropyltetrasulfane t(CH,0),si 
Itrimethoxys.lyDpropy ^, . ,„,„pyxtetrasulfane 

Si,OCH,,,l. bis-3-.t"ethoxys.lyl.PXOPy 



X c <cH,),-Si(OC2H5)3l and bis-3- 
(CH2)3-Si(OC3H7)3l • 

'^^"'"""^ ,,,,, extrusion an.^oldin, the invention 
, ""^7 ,,,,,..es .nown in the a.t otne. than ca..on 

---"^-"tlrl «in.o.cin, agents, ino.anic .ii.e.s. 
..c. ,B,. ;2l,,^„„,,_33in.ai.s, .oa.in. agents, 

sottening agents, .ecelerators. organic peroxides, 

l::To::::nts. aspersing agents, .ia.e 
,..cani»tion pro„o . ^^^^^^^ ^^^^^ ^^^^^^^^^ ^ 

"""^""entn epenaing on intended appiio^tions o. vuXcani.ed 
of the invention, aep 

products, etc. .„ts described above have an enhancing 

..e rubber reinforcing agents desc ^ ^^^^^^^ ^^^^ 
effect on mechanical properties su ^^^^ ^^^^^^ ^^^^^^^^ 
,„ength and wear "=^^""2 ^"^^ J, ,,„e powder o. silicic acid, 

3uch rubber — J"- - „..n siiane coupling 

silica and the like. These m y 



, . , ,ca are fumed silica and precipitated 
.^ical examples of si ^^^^^^^ ^^^^ ^^^,,,e 

„eatment by reactive s.lane ^,,„,,,3ilane or siloxane 

.examethvlsilazane. chlorosilane and alKoxy 

„f low molecular weight. ^^^^^^ reinforcing agents 

Types and loading levels .Rations, and maximum 

be suitably selected depending ^ J ^ 

»vceot for carbon black (O) > 
loading levels, excep ^^.^^^ p^^ts 

^^f^-rablv 100 weight parts p 
weight parts, prefe ^^.^aated polyene copolymer 

V. .thvlene / a -olefin / non-com ugated P 
of the ethylene / 



.ubber (A) . ^^^^^ calciu. 

' Topical inorganic fillers and the liKe. 

«w r-alcium carbonate, talc, cxciy 
carbonate, ground cal«u» ^^^^^^^ 

..pes ana loadin. .evel= ^ ^^.inu™ .oaO.n. 

.uitabiv .ejected depandrn, on ,,,,3 

™=rallv 300 weight parts, prelerao j 
levels are generally ,„ .olefin / non-oonjugated 

per 100 weight parts of the ethylene / a olef . 

polyene copolymer ^ " ^^^^^ ,,„3e generally used 

- L; include, typlcany. petroleum based 

for rubber may be used. imbricating oil, paraffin 

softening agents such as process o. 

on, liguid paraffin, coal tar pitch.- fatty 

.... softening agents sue as 1 tar ^^^^ oil. linseed oil, 

oil .ased softening J oil, rubber 

.apeseed oil. soybean orl an ^^^^^ 

substitute Uactice,.. ^^^^ ,,oinolic acid, 

lanolin, fatty acids and salts 

palmitic acid, stearic acid, barru. --"^ ^^^^^^^^ 
.d.inclaurate, -"-^ -\^:ri: ^ Ih : terpene resin, 

— mr^acrX^opylene and cou^rone- 
petroleum based resm, dioctyl 

•n- ester based softening agents such a 
indene resxn, ester sebacate; 

phthalate, d.octy ^,,^,,,.,,ene, modified li.uid 

n^icrocrystalline wax, Ixquxd P V 3ynthetic 

o liauid Thiokol, hydrocarbon based y 
polybutad.ene li.Ui ^^^^ ,^3,, 

lubricatrng oil and ^^^^^^^ ^^^^^^^^ 

softening agents, m p v,^ selected depending 

.oading levels of these softening agents »ay be select 
on applications of vulcanized products. 
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. ..I ..nae.ea p.eno. .asea o. =u..u. .asea antic.aant a„a t.e 
based, hina loading level not to impair 

purposes of the invention, ^.ne ba ^^^^^ 

.,p.e„yla.ine. p.eny.e„ea.a.ine and the 

■ dants incluae those usually aaoptea .n rubber, 
antioxidants mcl ^^^^^ ^^^^^^^^^ 

AS the processing aias aescribea acias 

, v,= used Typically, higher fatty aoias 
in rubber processing may be used. Typ 

. • n,.arid stearic acis, palmitic acia 

-='^°^^^"°^^^;n:;tT:: : ::: -ty adas such as b.^^^ 

TeaLt^V: l^te and calciu. stearate, esters of higher 
ac as aescribea abo.e and the li.e are incluaea. These 
■H ™av be usea at not more than 10 weight parts. 

„^ of 

preferably not more than 5 weight parts per 

L ethylene / «-olef in / non-con J ugatea polyene copolymer rubber 
the ethylene ^^^^^^^^ ^„ 

(A) , however, it is desirau 

amount aepending on required physical properties. 

.earning agents typically incluae inorganic ~^^l2Zl 
. „ n«e soaium carbonate, ammonium bicarbonate, 
as sodium bicarbonate, ^^^^ 
a,»»onium carbonate and ammonium nitrite, nit 
as «.».-aimethyl-N,»-ainitrosoterephthalamide and «.N 

inPTl- azo compounds such as 
dinitrosopentamethylenetetra:.ine (DPT,, 

(MCA), azobisisobutyronitrile (RZBN) , 
azodicarbonamiae (RDCA) , a ^ . ,„ 

u initrile azoaiaminobenzene and barium 
azobiscyclohexylnitrile, az 

azoaicarboxylate, sulf onylhydraziae compounds such as 
benzenesuXfonylhyarazide ..SH„ toluenesulf onylhydraziae (TSH, . 
np.-oxybis,benzenesul£onylhyarazide, (OBSH, ana 

diphenylsulfone . ^ w r^- 

•H. 4 4'-diphenyldisulfonylazide and p 
as calcium azide, 4,4 aip jr 

1 R 



toluena=ul£onylazide . . ^ ^ 

■ .,es. .o.»in, a.e„ts .ay ,e„e»XXv - 

«*:«r-ahiv 1-20 weight parts 
•?0 weiqht parts, preferably i 

. .-..fin / non-conjugated polyene 
parts of the ethylene / « -olefxn ^^^^^ 

„er r.her • ^se ^ 2r::Vr: .o.ct .th 
_.e. a.o.e en^^^^^^^^^ for the r.ber 

apparent speoxf.c gravity 

• ^-F invention/ « 

r:::::.::-" ° • ;::::.;:r. 
-•'"-'"tr::XTi:.~': ....... 

to determine suitably an op 

Co-foa..n, agents ^^^^^^ 
agents, if necessary ..e ,_^,„ition o. tne 

decomposition temperature, accele agents 
coaming agents an. achieve even .oa..ng. sucn c 

— aiirr o::::: aci. .ea an. .rivatives 
t ::: : - — ----^ ^^^^ 

thereof. These c v^i w 0 1 - 5 weight parts per 

. 0 01 - 10 weight parts, preferably 0.1 5 

. / « -olefin / non-conjugated 

^■F +-he ethylene / a -oieij-xi 
100 weight parts of the etny is desirable to 

^r.v.c.r- lA) , however, it is 
...yene copoiy„er - - amount aepen.ing on retire, 
determine suitably an op 

properties. ^33^1 by 

vH^,- rubber known in the arts may w 
" addition. — ^ ,„„,....,on o. t.e 

.lending with the crossXxn.ahl 
invention, so iong as not to impair o-^^-"' 

- ^-^"-^r:" ;l cZ-dlene^ased 

rubber such as polyisoprene rubber (IR) 

16 



v,v^or (BR), styrene-butadiene 
. Dolybutadiene rubber (BR), s Y 

rubber sucli as poiyou 

i^nitrile-butadiene rubber (Nbk, 
•rubber (SBR), acrylonxtrxle d 

chloroprene rubber (CR) • ^^^^^^ 

used for vulcanization inciu 
vulcanization agents usee x 

Tvpical sulfur includes, powder sulfur, 
compound. yP ^^^^^^^ 3,,,,., 

precipitated sulfur co ^^^^^^ ^^^^^^^^^ ^^^^^^^ 

insoluble sulfur and the liKe. p^.^sulfide and 

,nlfur dichloride, polymeric poxy 
sulfur Chloride, sulfur generating active 

— ana su u P ^ ^^^.^ ,,.,3 per 

4--^ r^^= 0 1-10 weight parts, pj-« 

" . of the copolymer rub.,er ,A, described above. 

100 weight parts of the ^.^eanization agents, 

- sulf-. or .,,oal 

^""^^"^^ rn^"-- — 

:rrr:ln.thia.les.lf e„a.de .3S, ■ 
,.;col-.~thia.olesulfen..ide ,OBS,. «-t-butvl 2 

e rothia.oles.lfena„ide .BBS> and ---j; "Z^, 

thiazole compounds such as ^ 
benzothiazolesulfenamide, thiazol 

n^ercaptobenzothiazole (MET), 2-(2,4- 
.initrophenyDmercaptobenzothiazole, 2- (4- 

HithiObenzothiazole, 2- (2, 6-diethyl-4 
.orpholinodithiObe ,,,,..othiazyldisulf ide; 

„,orpholinothio)benzothiazole 

...nidine compounds such as -^---^ J" ' 
triphenylguanidine,. diorthotolylguanidine (OOTG) , 



■ • ^ or aldehyde-ananonium type compounds such 

j»irt«7.oline compounds sucn 
ammonia; imidazoline r .thvlthiourea 

thiocarbanilide, dietnyii;ni 
thiourea compounds such as thio 

di.utylthioutea, t.imethyXthiou.ea and 

..o.thoto.ylthiou.ea.. thiu.am --"^^ ^^^^ 
.etramethvlthiuiammonosuXfide ,TMTM,. tetramety 

(TMTD), tetraethylthiuram monosulfide, 
diosulfide ITMTD). „„,His,2-ethylhexyl)thiuram 
tetrabutylthiuram disulfide, tetr ^^.^^^^ 3„itide (TR*) ; 

. , fide (TOT) and dipentamethylenetetrathiuram 
diosulfide (TOT) ,^,„,haszincdimethyldithiocarbamate, 
3.lts o. dithiocarbamic acid such as ^ ^ ^ ^^^^,,,„,,,^,e. 
.i„c diethyldithiocarhamate, zinc di n buty 
^-hviohenvldithiocarbamate, zinc 

• . • on accelerators may generally be usea 
vulcanization acceiera weight 

f^rablv 0.2-10 weight parts per xv 
0 1-20 weight parts, preferably o. 

Kh^r (A) described above, 
parts of the copolymer rubber (A) d 



bod ^^^^^^^ be prepared by 

1-he invention may fj- 

^°T:: :l ;l-coh.u.ated Pdyene copolymer 
"""^ cl ol blac. .S,. al^o^ysilane compound (O and 

Oh as rubber rein.orcin, agents, inorganic tillers 
additives such as ruDoe r^-losed type mixer) 

and so.tenin, a,ents usin, an internal mixer (closed 

1 Q 



nnV for 2-20 min . / 

- as ..... . - - 

t roll temperature of 40 bu 



a 

out . 



. , . „„ for extrusion o£ the invention prepared 
..e ru..er — ^ e.trnaer an. 

» ^octf-ribed above may be snapea 

. at X.O - 270 ^ f or i - 30 n.in. simultaneously wit. the 
^""'""ol or ." introaucin, the e.truaate into a vuX.ani.ation 
extrusion or by i ,,„erally carried out 

Chafer. Vuicani.atron process _^ 
oontinuousiy. .s a neatin. . t.^C in t ^^^^^ 

^ ''^^""\::::;r r« -in, »ediu„ or .^der curin. 

:rdr:: .icro... , stea„ an. t. 

""ir^rler composition .or »oidi„. o. the invention prepared 
.rdescribed above .ay be shaped suitably .or a .oldin. .achrne 
nets Sheet-like compound is preparedusing a roll, 

::::rrr:„.......~...j;— n:r:::. 

T iniection, ribbon-like compound xs sheetea 

in an xn^ect. ^.^nsfer molding of cast sponge 

and stored until moldxng. m a compounds 

1 like compound is prepared xn advance . Tn 
products, boll-lxke comp ^ ^ 

tnus prepared may .e vulcanized by heatxng at 

after thorough investigation on the problems 
The inventors, after thor .^.^ified that the 

• H with conventional technology, clarxfxed 

depending on mixing 
cause is changes in compound vxscosxty P 

, / a -olefin / non-conjugated polyene 
conditions in the ethylene / a olefxn 



. ^ v^^af-lc The inventors 

..p..^e. .V3«. .o3.e. -"-^ " ^etwo.. .e.ween 

• that the cause is formation of 

presumed that since this phenomenon 

interfaces of carbon .lac./ polymer (F..- ) ^^^^^^ 

ov^tem loaded with caroon w 
f^ti to the compound system 

^^^^^ ,3, .,.,e. t^is ne.worK tends 
the loadin, level of ^. ^^^^ „^ 

" - — ^--^ ™^ — n - — ^ 

.e.pe.a«re when .ixin, t.^e .s 3, 

. ^-^^-ial with generation of origins 
- use of .ater.al 9 ^^^^^^ ^^^^^^3, 

„..on blac. / polymer interface 

Viscosity in an ext.ude. c. a .old 
— - Of e..date e.^slon. 
— Ly, cnan.e In Product sh.ln.a.e 

1 s tlonfo.«oldln. .u.ne..o.e. In 
or poor foamxng .n tne ,,„uslon and molding, a 

= the rubber composition for excru 
any case of the ^^^^^ 

rlbbcn crac. phenomenon occurs, that . . _^ . „ ^ „,,,r and 

. of the compound during storage after mixing m a mi 

part of tne oomy^ ^ ^ lo^ds to a serious 

forming to a rlbbon-U.e compound, and thus leads t 

problem ll.e a lowering In continuous -'^^^^^^ ^^^^ 

-v -^r, for extrusion and molding, it if 
... a ru..er ^^^^^ ^_,,3e which is closely 

important not to have such viscosi 

inferior product ratio, 
relating to inferior p network means 

c<a explanation, tnis 
For a further precise expi 

— Change . .e compound 

^= - irat^renergy Is used in the examples 

by mixing, an apparent ^^^^ ^ 

^ V- «ir^i»fter The activation energy i 
described hereinafter. ^nd determined by quality 

temperature dependency of viscosity, 

9.0 



carbon black and the 
^r. be used, compounding of carbon u 
of the polymer to be ^^^^^ ^^^^^^3 

-...eand loading levels of these materials^ ^^^^^^ 
smaller when the network (physical structural 

above is formed. investigation, found that the 

^«i-ors after a thorough investig 
The inventors, ai-i- for extrusion 

• . i on energy of the rubber composition for ext r 
apparent activation energy ^^^^ 

b. 20 - 300 kJ/mole, preferably 30 250 
should be 20 ^^^^ between 

-^0 - 200 kJ/mole, and also tnaT. 
preferably 30 ^^^^^^ ^. and 

activation energy after mixing y 
the apparent activa ^^^^^^ 

. x,^ =-Fi-oT- extrusion in the next h 
that of right after extr ^^^^ 

p.eferawy not h..her than 25 * i„,.„.ors found that 

„...oon.ent.ona.tec.no.o...S.„..a... . 

^or^i- activation energy of the 
the apparent activa _ kJ/mole, 

V, Id be 20 - 200 kJ/mole, preferably 30 
molding shou d b 20 ^^^^^^^^ ^^^^ ^^^^ ^ ^^^^^^ 

and — ..ergy after mixing .y rubber and 
.etween the ^.o.-.^. or ball-li.e compound in the case 

that of Sheet-like, preferably 

not higher than 15 %, ,„„.entional technology. 

" solve the p.o.le«s assoc.at 

„e„, the apparent act.vat.on ener y ,^^^^„,,,,,„n 
»s,nce of vulcanization agents because 
the presence therefore, it was evaluated using 

proceeds during the measurement. There 

the compounds without the vulcanization age 

. ^^.^r in ordinary production, 
,.3cri.ed — compounds before 

.ompounds. ^ ^ results obtained by 

molding contain energy to grasp and control 

measurement of the apparent acti 



..e e«ec.s ..e invention .o not c.an^e .V t.e presence 
•absence of the vulcanization agents. 

Base, on these consideration, in preparation ot the rubbe 
. for extrusion of the invention, it is desirable to 
r:::eT:::::I:.ons thet the apparent activation ener„ of 
Ipoun. <1, Obtained b. the .i.in. procedure according t 

11 Of 8 inch 4> becomes generally 20 300 
K6395 with an open roll of 8 xnch , preferably 30 

/ 1 r^.^ferably 30 - 250 kJ/mole, and further p 
KJ/mole, preferably desirable to mix under such 

-200 kJ/mole. Furthermore, it xs desir 

. . .he apparent activation energy of compound (2) 
conditions that the apparen ^^^^^^^^ 
obtained by mixing with a mixer usually used xn 

... 3 extruder for rubber becomes 20 300 
and then extruding with a extruae 

of the activation energy expressed 
kJ/mole and the change rate {%) of tne 

the following formula: 
.- .apparent activation energy of compound C2n / (apparent 

^etivation energy of compound ^ ^ ^^^^^^^..^ ,,,,er than 
. .ecomes generally not higher than 40. Prefe 

30 % and more preferably not higher than 20 % as th 

.bon black (B) and alkoxysilane compound 
the reaction between carbon black ibj 

ic^ (silane coupling agent). 

Jd also, in preparation of the rubber composition for ™o d.n 
1 invention, it is desirable to .i. under such condrtron 
at the apparent activation ener,. of compound U, obta.n b 
that x.n^ with an open roll of 

the mixing procedure according to JIS K6395 

11 V 20 - 200 kJ/mole, preferably 30 - 150 
8 inch 4> becomes generally 20 ^uu k 
;;le and further preferably 30 - 1.0 ../.ole. rurthermo 

is desirable to mi. under such conditions that the appa 
activation ener.v of compound obtained b, 
usuallv used in the rubber industry and then for.in, to sheet 

22 



■bbon-like for injection becomes 20 - 200 KJ/mole 
for molding or ribbon liKe lor 

• H oe rate (%) of the activation energy expressed by the 
and the change rate i«j 

following formula: (2) )/ (apparent 

[1- (apparent activation energy 

r.^^n^, of compound (1))1X100 
""'Tgi:: "no ni,L tnan 20 . preferably not nigber tban 
r;::rd Ire preferably not bigber tban 10 . as a result of tbe 

.v.on black (B) and alkoxysilane compound (C) 
reaction between carbon black ^b, 

(silane coupling agent) . 

„„der coexistence of .inc oxide and silane ^^^^ 

conpling agent ^ irid witb carbon 

HPcrease of the silane coupling agent to 

decrease oi activation energy of 

.lacK surface, increased ^ 
tbe material, and lowering of tbe effec 

material becomes an important parameter to obtain 

the Silane coupling agent. adopting 

in the Examples described hereinbelow, reasons 
.ne activation energy of compounds mixed with an .open roll o S 
the acT^xvd network described 

^ are- No formation of the networj^ 

.... , as the 3--^^^^^^ ^^^^^^ temperatures 

above in a compound due t 

of front roll / back roll - 50 / 

radicals generated by polymer chain 
stabilization of radical g possible 
induced by shear due to presence of oxygen, along wit P 
induced by compared with other mixers . 

better dispersion of carbon black, ere f 

Dectei uj- f • „vor-f aces discussed m 

^vs«« hlack / polymer interfaces axo 
The networ. among carbon blac. / y- ^^^^^^^ 

. ..^ hardly formed in an open state vi 
the invention is hardiy quantify 

.n^ and at mild mixing temperature. In order q 
of oxygen) and at mix . ^ . , r-iosed type mixer 

and control amount of the network formed in a closed 



....„.„ .... ::r.: 

^^-fA^d using the apparent 

a standard value.. arger Change rate xn 

ooi-work formation m a mixer an 
„i.in. .eans »ore networ. ,.en if such 

— = - . „..er; t^e co.pound With origin o. 

phenomena do not happen viscosity and thus 

„_r. formation gives —J^: rl^....^ put. changes 
.esuitinginfiuctuatronoffXu a ^^^^^^^^ 

in product cross sectional shape 

.or the suppression effect of al.oxysilane .0, on 
reasons for ^ 3ilanol functional group 

„et»or. formation xs rap ^^^^^^^^^ 
i„ its chemical structure wrth 

.actone. h.dro.vl .^oup. .etone -"u^ah Phen g 

surface and "^^^ ;-;X:;s::-- ^ 
.long with stabilizatron effect P V 
points cat carbon hlacW polymer .nterf ace, 

among the interfaces. amount, 
.ikoxysilane (O , even in very 
That rs, alkoxy ^ polymer 

--rr —/r:::::-^ increase to raise th 
interfaces, caus P ^^^^^^^ ^ ^^^^^^^^ 

p.o.lem xn ^^^^^^ ,„„,,io„ thus suppresses 

3ta.ili.es orrgrn site ^^^^ ^^^^^^^^ ^^^^ 

the network formation. Sxnce ^^^^^ 

, ^Kere is no fear of burning m mixing, 
small amount there .conventional technology 

polysulfide compounds such as sulfur 

described above. sponge 

. .„lcani.ed rubber product thus — ^ ^^^^^^ 
weatherstrip, seal productswithhigh extension, glas 

OA 



. ..er hose for automobile, in the rubber 
— -a.e an. water hose ^^^^^^^ ^^^^^^ 

• ' ' -For- extrusion or 

window frame, break piston cup and OA 
composition for molding of the invention. 

Brief Description of the Drawings 

:ig._ishows a state of pnvsicai networK formation among carbon 

Kiack / polymer interfaces 

. Shows measurement method for shape retention ratro 
where^nT and b designate vertical and horizontal direction, 

al^hl a top View Of a molded product used for the fluidity 

Fxg.^^ sectional view. 

^r^r^ ftq 3B shows its cro£>& 
t-P^^t in Examples and Fig. ^ 

Ig Shows a front view of tubular sponge manufactured .n 

..amples^nd rig. Shows its cross ^'^^^^^ ^ ^^^^^ 
xn rigs. 3 and 1 shows tubular sponge, and rn r.g.3. 

a molded product. 

.his specification includes part or all of contents as disclosed 
specifications of Japanese .atent Applications Ho. 

. H 1^,19991-223639. Which are the base of the 
11(19991-209036 and 11(1999) 
priority claim of the present application. 

Best Mode for Carrying out the Invention 

^■„„ will be- further explained specifically by 
The invention wiiJ- 

, ^-v^^i- follow, however, the scope 
Examples and Comparative Examples that follow, 

^ V. r-^c;i-ricted by these Examples, 
i-he invention should not be restrictea oy 
of the mven measurement methods in 

various physical properties and their m 

25 



Examples and Comparative Examples are as follows. 
. ■ [Apparent activation energy] 

„ onci-TT made by Rheometrxx 
«a«i carried out using RDS-ii maae 
1) Measurement was carrxeu 



Co., Ltd. 



'li'sa^P^e p«pa.at.o„: . s.ee.s . ^ tnicKness «a. Prepare. 
,.o„a co»pouna containing no vulcanization a,ent no. accelerator 
at 190 "C for 5 min. using 50 ton press machine. 
3, Measurement conaitions: Complex viscosit. coefficient was 

. ^-F no t:, 190 X: and 210 C under 
„.easured at each temperature of 170 

0 1 - 15 HZ (Strain: 1 %, stabilization time at each 
frequency of 0 . i \ 

temperature: 3 min.) . 
4) calculation of activation energy 

..equency dependencies of complex viscosity coefficient were 
measured at 170^, 190^ and210r, and apparent activation energy 
3, .30 was Obtained according to the following equations. 
a,= A exp [Ea / R (T-Tref ) ] 

17 T = ax n TO . m 

^^^■F-F-i r-i ent at T ana Tq^ 
„ , and r, „= Complex viscosity coefficient 

respectively, Tref: Standard temperature (190^;,, 

a,: Shift factor, 

A: Frequency factor, 

Ea: Apparent activation energy, 

R: Gas constant 

T: Temperature. 

1 /^v.wc:-inal Structural change): 
Quantification index of network (physical 

,For rubber composition for extrusion) 

Change rate of activation energy - Cl-(.2, /.!..> ^ 100 
Standard value = apparent activation energy of a compound 

26 



.l,.c.io„ .V an .n,ecUo„ .aC.ne in ..e ne.t process. 

activation energy {%) - 1-^ ^ ^ ' 
r.n:a.™..n.onan.pen..o.e.n.*.na— 

JIS K6395. sheet-like compound 

,2, . ;.pparent activation energy o£ a 

' ' • „ ribbon-like compound prepared for 

prepared £or molding or a ribbon 

injection in the next prooe^i=. 

fie swell ratio, ^^.^^^^.^tion agent nor accelerator 

. compound contarnrng no vulcan ^ 

„es wound on an open roll o. inch * 

"^^^^ T Uren :rd\:r: rruLr SC. .made b, .imad.u 

t-e through a no.le wrth WO = eO / a mm under 
corp.) andextru section (A) (mm) of 

► . „f 10' sec-' and diameter of cross se 
shear rate of 10 obtained according 

extrudate was measured. Die swell ratio 

to the following formula. 

aie swell ratio - A / 2 ,no..le diameter in ™) 

V t st, iror rubber composition for extrusion) 

. .lbbon-li.e — ^^^^^^ 3„,,3ce was checked on 

.enter and both ^ ^ _ ^ . hrs. 

„acx and breakage after lea ,„„po3ition for 
(Ribbon tear and breakage test! 

molding) . „ „* s mm TX40 mm WX 

KH^n like compound with the dimension of 5 mm T 

ft ribbon-like CO p ^ ^^^^ 

300 mm X. was prepared using a roll _^ 
oven at 40-0 for 1 hr. The ribbon was then 

27 



occurrence of tear and breakage was evaluated. 
[Product surface texture (sensory inspection)] 

hV^Pr was cut to 30 mm in length, irradiated 
A tubular sponge rubber was cut: ^ 

=.nH rhecked visually from the angle 
from above with 60 W lamps, and checked 

at Which surface looked glossy(full mark is 5 point). 

5 point: strongly glossy with smooth surface 

3 point: glossy but with relatively rough surface 

1 point: no gloss with rough surface 

. . «.oH^«te level between 5 and 3 points 
(4 or 2 point means intermediate level 

and 3 and 1 points respectively) 

[Mooney viscosity] 

. J o4- un ^ on green rubber 
•»^«e-ii-v (Vm) was obtained at 140 on y 
Moonev viscosity vvm; 

loin, to ..S KS300. .n. Moo„ev soo.o. ti.e wa. 

at 125 °C. 

[Mioo (100 * Modulus)] 

It was measured in accordance with ais K62S1. 
[MjOT (300 % Modulus)! 

It was measured in accordance with JIS K6251. 
[.ensile test, CFor rubber composition for extrusion, 

w4.o-iT,<=rt at 170*0 for 10 min. using 
A vulcanized rubber Sheet was obtained at 170 

K r,o Tensile strength at break (T^) ana 
a 150 ton press machine. Tensixe y 

J under 500 mm / min 

elongation at break (E», were measured at 23 ^ 

of rate of tension in accordance with OlS K6251. 

H „n (For rubber composition for extrusion) 
tH (Product Hardness), (For rut.u= r 

piled up to 12 mm using durometer A in accordance 

^ i-*»«,t1 (For rubber composition for 

[Tensile test and Hardness test] (For 

molding) 
A 
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Iding) . ^ 

^ nn*C for 10 min. using 

vulcanized rubber sheet was obtained at 170^ 



^ 4 1 ^ strenqth at break (T^,) , elongation 
a 150 ton press machine . Tensxle strength 

V, H (H ) were measured at 23 under 500 

• 'at break (E.) and hardness (H.) we 

^ / min Of rate of tension in accordance w.th axs 

.compression set test3 ^^^^^^^^ ^^^^^^^ ^^^^^^ 

(1) Rubber composition loi. ou 

frame and products thereof 

. ^ ^- no for 15 min were used under the 
Test pieces vulcanized at 170 ^ 

. of 70 X 22 hrs in accordance with JIS K62tZ 
test conditions of 70 

(1993) . 

t7s weatherstrip sponge products 

T Jla. s.o„.e .u.... v..ca„..ea .n .o. a., an. .o a en . 
30 ™ was co^p^esse. .o a na.. o. ... .e...t — ^ ' 

4=^^ -^0 min. Compression set 
a compression fixture then cooling for 30 

„3S calculated according to tne following formula, 
compression set = [ (to'tx) / (to t,) ] 
t . Height of sample before test 

L:.t of sa.ple after thermal treatment and cooling for 

Height Of sample in the sate fixed to a fixture 

(3) Rubber composition for molding 

-^-K i->i*> test piece vulcanized at 
compression set was measured with the , „ ^ ^„ 

,,0 t: for 12 min. under the test conditions of 120 ^ 

• TT<? K6262 (1993) . 
in accordance with JIS t^b^o^ 

[Dynamic viscoelasticity test! 

• .oelasticity test was carried out using RSA 2 tester 
Oynamic viscoelasticity frequency of 

(.ade by Scientific .ar East Co t. a^^^^ 
1 HZ / 100 HZ and strain ratio of 0.1 % to 
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e.a3.ic..v E- .X.O' a.ne/c„n - Xn adaption, 
.oau-.U3 .«.o Unaex .0. no.^.ne.s .„ a ca., a„a .o.s tan.ent , an 

. . v.i^r.^^s^ were obtained by the 
5 ) (index for driving comfortableness) 

formulas below. 

^ ' f elasticity, E': Dynamic modulus of 

(E-: complex modulus of elasticity, 

Dynamic loss modulus of elasticity) 
elasticity, E . Dy / at 1 Hz 

Dynamic-to-static modulus ratio - E 

tan6- E' • / E' 
(foreign matter test for extrusion products! 

Tlat Plate was prepared from a ri..on-li.e compound .y extrudin, 
: L ^ ...c. extruder and vulcanizing in a microwa. - 
.ulcanization cnam^er ,U„. .00 . , 3 and a n 

..icanization cnam^er .H.V, .30.=, ""^'^^ 'Xll 

3peed of 7 m/min. «u^er of foreign matter .not smaller tnan 

^.-.rrf^ne oer 1 m was counted, 
mm) on surxace pej- 

[M25 (25 % Tensile stress) 1 
U) Test piece: Punched with JIS NO.l duxnb-bell. 

9S % Strain was measured at 
(b) Measurement method: Stress at 25 % 

the rate of extension of 50 mm/min. 

[Specific gravity] 

... of 20 mm X 20 mm was punched out from hot a.r 
A i-est pxece ot "u" 

....... "::r;:;r.r::: 

4-kt CI 1-est piece xn air h^^^ 
with alcohol. Masses of this test p , bv Toyo 

-.oifir- aravimeter (made by loyo 
n^easured using an automatxc specxfxc gra 

^ 1 M iwt 25'C specific gravity SG 
seiki Seisaku-Syo Ltd., model M-1) at 

calculated from difference of both masses, 
of sponge was calcuiarea 

[Water absorption ratio (Wa) 1 

, .est piece of 20 X 20 was punched out from hot 

on 



...c.ni.ea t..ux« spo„.e .u.... • Oust on surface «as «pe o« 

„..H T.e test Piece was i».e.sea in «ate. at aept. o 

.0 ™ an. .... .0. 3 .in unae. ... ™.H.. ..en, a.te. Xeav.n, 

.est piece fo. 3 ™in. under atmospheric pressure, v,er,.t of tne 
.est Piece wit. water a.sor.ea was measured, and water a.scrptron 
was calculated according to t.e foXlowin, formula. 

«a (weight %) ■= l(w,-w.) / X 1°° 
W>! weight before iiraaersion (g) 
W,: Weight after immersion (g) 
[Shape retention ratio (%)) 

. .es. Piece ^ .en... o. 2 ^ was cu. ou. ..o. - 
...cani.e. tu.u.ar spon.e .u..e. . S.ape .e.en.ion rat.o (%) was 

H-no to the following formula by measuring 
calculated according to the xo . , . 

. -^r^^ a and b, using magnifying 

vertical and horizontal dimensions, a and b, 

glass (see Fig. 2) . 

Shape retention ratio (%) - Ka-^) / 
[Fluidity test] 

.uh.er compound ,10 g, was charged into a transfer mol .n 10 
3ec and vulcanised and foamed at the moid temperature of leo 

3.S min. Thus obtained vulcanised and foamed rubber molded 

Fig. 3) of the molded body was measured. 

examples 1-S and Comparative examples 1-S rubber composition 
,or automobile glassrun channel and window frame and products 

"Tclposition including the following components was mixed 
using 16 . Bumbur,- s mixer .made by Kobe Steel, .td., under charge 
„tio Of .a %: 100 weight parts ,110 weight parts as product we.ght, 
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Of ethylene / propylene / 5-vinyl-2-norbor„ene copolymer rubber 
Uolar ratio of ethylene / propylene = 68 / 32, intrinsic 
Viscosity [,] in decalin at 135 ■ 3.0 dl/g. iodine value - 
12. Mooney viscosity (after oil extension, - HO. oil content = 
10 phr (parts per hundred rubber, .- product of Mitsui Chem. Corp.] . 
i75 weight parts of FEF carbon black [Asahi Carbon K.K., trade 
name: Asahi .60g] . 20 weight parts of ground calcium carbonate 
CshiraishiCalciumKaishaLtd.. trade na.e : Whiton SB] . SSweight 
parts of softening agent [idemitsu Kosan Co.. Ltd., trade name: 
Diana Process Oil P«-380] , 5 weight parts of zinc white [SaKai 
Che., xnd. CO. , Ltd. , trade name: No. l] , 1 "eight part of stearic 
acid and dimethyldistearylammonium chloride [Lion A,czo Co . , Ltd . . 

trade name: Arquad 2HT-F] . 

Mixing procedures were as follows: Firstly, ethylene / 
propylene / 5-vinyl-2-norbornene copolymer rubber (A-1, was 
masticated for 15 sec. followed by addition of zinc white, stearrc 
acid, ground calcium carbonate, softening agent and 
dimethyldistearyl ammonium chloride, and finally carbon blac. 
roughly mixed with 0.5 weight parts (1.0X10- mole, of bis-3- 
,triethoxysilyl,propyltetrasulfane [Degussa Huels AG. . trade 
name: Si-69] (in comparative Examples 1 -5. carbon black itself 
without blending bis-3- (triethoxysilyl, propyltetrasulf ane, was 
Charged and mixed for 4 min. after temperature of the mixture 
reached at 150 "C. with floating weight being maintained in down 
position. Temperatures of discharged compounds after mixing for 
4 min. were as shown in Tables 2 and 3. 

The compound thus prepared was then wound around 8 inch * an 
open roll of 8 mm * (surface temperatures of front and back rolls, 
50 X;, rotation speeds of front and back roll; 18 rpm and 15 rpm. 



respectively, roll clearance; . n», , and t.en added wltn sul.ur. 
vulcanisation accelerator and calciu. oxide Cinoue se..ai Ko,yo 

«BS] mixed for 5 itiin. A ribbon-like compound 
K K. , trade name: Vesta »BiJ mixeu 

with 10 ™. thickness and 70 width was sheeted out and ted to 
a 50 ™ extruder for rubber to produce .lassrun channel products. 

samples for measurement" of activation energy and die swell were 
prepared similarly by the process described above except for 
excluding vulcanization agent and vulcanization accelerators in 
roll mixing. 

formulation of each composition is shown in Table 1 and mixing 
conditions and results are shown in Tables 2 and 3. 



(Composition) 


110 


Copolymer Rubber I 


(A-1) 




Zinc Oxide No.l 1 


5 


Stearic Acid 1 


1 


lAsahi #60G 


175 


Whiton SB 


20 


PW-380 


85 


Si-69 


, 0.5 


Isanceler 22 


0.7 


Sanceler BZ 


1.3 


Sanceler MDB 


1.3 


Arquad 2HT-F 


1.0 


Sulfur 


1.0 


Vesta #BS 


5 



Table 1 


] Example 


Comparative 1 


Example 


1-5 


1-5 







110 



Vulcanization system 



: sulfur 1.0 weight part, vulcanization 
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accelerator 2-.ercaptoi,.idazoline [sanshin Che™. Ind. Co., Ltd., 
„ade nan,e.. Sanceler ^^ 3 0.7 wel,ht part, vuXcanlzation 
accelerator zinc .l-„...tvldithiccar...ate CsansMn One.. Xnd^ 
CO, Ltd., trade na^e: Sanceler B^] 1.3 «ei.ht part and 
,„;:anl.atlo„ accelerator a- H-«orp.ollnodltnlo,.en.ot..a.o 

V, TnH CO Ltd tradename: sanceler MDB] 1.3 wexght 
[SanshinChem. Ind. Co., Lta. x.^^ 

part . 



Table 2 




^ Number of foreign matter in the product 
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Table 3 



rae Temi 




- Mixing Time 


iso'C 


_4_ 


minutes , 


160X: -_ 


4 


minutes 


170^ - 


_4_ 


minutes 


170'C - 


8 


minutes 


175^ - 


15 minutes 



1 



o 



o 



o 



o 



jcompound Temperature 
after pi '^'-harae ('C) 
ctivation Energy ® (kJ/mol) 158 
.ctivation Energy © (kJ/mol)j 120 
Change Rate (%) 



O 



nie Swell Ratio 
Ribbon cr ack Test 
Foreign Matter^ 
(Piece/m) 



163 1 


170 1 


174 


178 


181 


158 1 


158 


158 


158 


158 


120 


80 


20 


9 


6 


24 


49 


, 87 1 


94 


96 


1.08 


1.03 


1.02 


1 1.00 


1.00 


No 


Crack 


Break 


Break 


Break 


2 


5 




10 


15 



CTJ-^^^f '"^ 

Number of foreign matter in the product 



Examples 6-8 and Comparative Examples 6-8 

. ra Example 1 - 5 were repeated except varying 
Similar procedures to Example x , ^ 

, of bis-3-(triethoxysilyl)propyltetrasulfane, 
addition amount of b.s ( ^^^^ ^^^^^^^ 

- -ing using a Banbury and a 8 .nc . ^^^^^ ^^^^^^^^^ 

at 170 for 4 min. Temperature of the comp 

was 175 "C. ^ „ 4„ Table 4 and mixing 

formulation of each composition is shown xn 

conditions and results are shown in Table 5. 
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Table 4 
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Table 5 




( Piece/iuj „ 

» Nu,^er of foreign matter in the product 

comparative Examples 9 -14 ^^^^^^ ^^^^^ 

Similar procedures to example 3 -ere P ^ „ 3 

e.ui.alent mole o. ---^^ ; ; . Lt.o.sil,!. 

weight parts ot sultur instead of bxs 
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. • ^««r>ni-ions- 170 'C for 4 min.) 
propyl tetrasulfane (mixing conditions. 

Results are shown in Table 6. 



(Component A) 



/inylsilane 

accelerator TRA 
Unifur (0 -n:^ wt. parts 
Uilf— parts) 



:haracteristics of 

Unvulcanized Rubber 
/m (140't:) 
loie Swell Ratio 



Activation Energy 
Activation Energy 



® 



(Ribbon 
IPre; 



Crack Test) 



iForeign Matter' 



Comparat ive Example 



O 



10 



O 



11 



12 



13 



14 



O 



O 



43 


42 


41 


43 


42 


68 


1.05 


1.05 


1.05 


1.00 


1.05 


NM^ 


158 


158 


158 1 


158 


158 1 


NM^ 


13 


15 


12 1 


10 


6 


NM^ 


92 


90 


, 92 


94 


96 




Break 


Break 


iBreak 


Break 
1 3 


Break 


jBreakl 


4 


4 


1 4 


2 


1 NM^ 1 



o 



Number of foreign matter in the product 
Not measurable 



Ingredient A: 

organosilana 1= Dl-nethoxymethylphenylsilane (SlC^uO,, 
(Shin-Etsu Chem. Co., Ltd.) 

organcsilane 2: Tatrakis (2-«ethoxyethoxy) silane 
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.,CH,OCH,CH,0,.Si, .S.in-Et3U Che«. Co., . 

■ ,„is(P-"<^thoxyethoxy)sUane 
Vinvlsuane: " Co.. 

,,CH,OCH,CH,0>,SiCH=CH., „,p,„,,„,thylenethiuran> 
vulcanization accelerato • „ade name: Sanoeler. 

.e«asum.e (Sansnin cne». Xn.. Co. . . « 



TRA) 



15 -16 weatherstrip 

,,3 9 . 11 and comparative Examples 
Examples 9 -^^ 

spon,. produce .Allowing con,ponents v,a= mixed 

A composition consisting ^^^^^3 

/rt^oH^a bv Kobe breexf 
by 16 L Bumbury's mixer (made ^ ^^^^^ 

^ « min- 100 weight parts li^" 
ratio of 75 % for 6 mxn. 5_vinyl-2-norbornene 

of ethylene / propylene / ^ 
product wexght) of et y ^^^^^^^^ ^ = 

.opolymer rubber ^f^^^^ 135 ^ = 2 . dl/g, 

68 / 32, intrinsic viscosxty ^ 

content - aO pnr .parts ^^^^^^ Unoue Se.Kai 

cnem.corp.] .5weigntparts p„ts o£ SRr-H carbon 

KogvoK.K.. trade name: Meta. .0 -J ^^^^^ ^^^^^3 , 

„„e= Sl-69] , 70 

p.opvitetrasui.ane Coegussa -^^^ ^^^^^^^^ ,„3an Co. , .ta.. 
„eight parts o. para«in.c proc ^^^^^^ ^„,,,ermined amount 
trade name-. Diana Process ^^^^^^^^ ^^^^^ . 

of activator [polyethylene glyco , simultaneous mixing 

..„,erature o. ..determined amount o. 

metnod for wnole components « weighed 

,,3-3- simultaneously wit. carbon 

carbon blacK and Charged into the mixe 



black . _ 1 

J ... vhon wound around an open roil 
• The compound thus prepared was then wound 

e inch * .surface temperatures o. .ront and .ac. rolls; SO^ 
.otatlon speeds o. .ront and .ac. rolls. IS rpm and IS r 
.espectlvelv, and then suX.ur. vulcanisation acceXer at 
ae.camln. a.ent .calcium oxide; Inoue Se..al Ko^yo K.K.. 
„,„e= vesta 20, and ^oamln, a.ent Cp,P'-OxV^i= 
,.e„zenesulfonvlhvdro3lde, . Elwa Chem. Xnd. Co.. X-td.. 

«eocelbon «1000SW] were added and mixed for . min. 

,^ic.ness and 70 nu. width was 

ribbon-like compound witn iu nu 

sheeted out. i -i ne 

vulcanization and .oamin. were performed usin, 
„i.h a microwave vulcanization chamber .UH., and a hot 
vulcanization chafer ,H.V, connected in series or without th^ 

^ ^vtruder head and UHF were set at 80 
former. Temperatures at extruder ^^^^ 

and 200 , respectively, and power was adjusted 

and 200 V. , ^ ^ ^ the exit of UHF was kept at 

temperature of extrudate surface at the exx 

,30 ^. H.V of 30 m length was used and temperature .ns.de 
HAV was set at 250 'C. . ^ ^^^^^ 

Formulation of each composition and results 

7 . 

Examples 12 Weatherstrip sponge products 

. . na of the following components was 
A composition consxstxng of the 

premixed usin. . . 3 . Bu^ur.- s mixer at 1,5 ^ for ^^^^^'^^^^ 

parts C120 weight parts as product weight, of ethylene / propylene 

v^vv^r- [molar ratio or 

/ 5-vinyl-2-norbornene copolymer rubber (A 2) ^ 

1 .n. - 68 / 32 , intrinsic viscosity [ n 3 xn decalxn 
ethylene / propylene - 68 / 3^ , m 

T ^ - 9S Moonev viscosity (ML (1+4) 
at 135 = 2.7 dl/g, iodine value - 25, Mooney 
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3, ^, = .5. Oil content = 20 phr (parts per nunarea rub.er, , 

t o. Hitsui one., corp.] and 20 „ei,ht parts of propylene 
product of M.tsur ^^^^ 

.o„opo.v.er "^^^^^ ^^Jj ... .r.sta.Un.tv: 
- accordance „itn .S^ 0123B . 20 . ^ 
85 %) .The compound thus mixed was extru 

. • ^ followed by cooling in water to 
at 260 (in nitrogen sealing), followed 

oet EPDM / PP alloy. Procedures similar to Examples 9 
repeated using the EPO.PP alloy described abo.e and formulations 

-in Table 7. Results are shown in Table "7. 
shown in Taoie ' . ^ 
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Table 7 



Copolymer Rubber (A- 2) 
Polymer (A-3^ 
(EPDM/PP) 

Activated Zinc Oxide 

Asahi 50HG 

Si-69 

pW-380 

PEG #4000 

Vesta 20 

NIOOOSW . 



Example 



Comparative 
Example 



10 



120 120 120 



Physical Properties 
of Sponge 
M25 (KPa) 

Specific Gravity 
Water Absorption 
.wt%) 

Activation Energy ® 

Activation Energy @ 

Change Rate (%) 

p-i ^ Swell Ratio 

gba pe Retentio n (%I 

CompreF ''-i'->'" Set (%) 
Surface Texture 



11 



15 



16 



120 120 



Product 



290 


292 


280 


270 


0.50 


0.47 


0.60 


0.65 


5 


1 


30 


20 


70 


70 


70 


70 


68 


69 1 


70 


6 


1 


1 


0 


91 


1.30 


1 .29 


1.30 


1.00 


91 


91 


90 


94 


19 


17 


48 


50 


5 


5 


5 


2_ 



accelerator 2-.erc.pto .en^othiazole [Sens.in Che.. mC. Co., 
It traae na.e= Sance.er m3 .-0 we.,.t part, v.Xcanrzat.on 
e.erator .c.c.o.e,.-.-.e.ot..a.o.e.Uena..ae Csa. 

. rn Ltd trade name: Sanceler CM] 1-0 wexght part, 
Chem. Ind. Co., Ltd., crau 
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jLoo3^3S .eposes 



■ . on accelerator diethylthiourea [Sanshin Chexn. Ind. 
vulcanization acceieiav-v^ 

sanceler EUR ] 1-0 weight part and 
^rn ■ Ltd., trade name: Sancexer 

..lerator tetrakis (2-ethylhexyl) thiuratn 
vulcanization accelerator 

^ ^ Ttd trade name: Sanceler 
disulfide [sanshin Chem. Ind. Co., Ltd., 

tot] 1.0 weight part. 

,or rubber vi.r.tion isolates ana products thereof 

. composition incxuain. t.e .oiiowin. co.pon.nts was ..xe. V 

„n oht carts (150 weight parts as product weight) 

r^-F 75 %• 100 weignt part-s vx^^ 

. / s vinvl-2-norbornene copolymer rubber 
of ethylene / propylene / 5-vinyl ^ n 

. ^ o.hvlene / propylene =68/32, intrinsic 
{A-4) [molar ratio of ethylene / pr py 

= 4.0 dl/g, iodine value - 

viscosity [rj] in decalin at 135 

viscosiT^y L / V _ 110 oil content = 

fafi-er oil extension) - IJ-U, oij- 
22, Mooney viscosity (after on 

so phr .parts per hundred ruh.er, , product o. Mitsui ^ 
eo weight parts of FEr car.on .lac. Usahi Car.on Co. , Ltd. . trad 

r .ta., trade na^e: «o. O ana 1 weight part o. stearrc acra 

follows: Ethylene / propylene / 
Mixing procedures were as follows. 

v^v^^r' was masticated ror 

5-vinyl-2-norbornene copolymer rubber (A 4) 

o vxiiy-i- , .^^ oi-p.aric acid and 

15 sec followea by adaition of zinc wh.te, stearrc 
15 sec, loi OXlO-mole) of 

softening agent, and finally 0.5 werght parts ,1.0 
.l3-3-,triethoxysilyl>propyltetrasuUane [ Oegussa Huels 

Si 69] roughly .ixed with carbon blacMin comparative 
tradename: S1-69J rougnj-y . ^.v,,^„h t)is-3- 

Examples 17-21. carbon blac. was chargea alone without bis 3 
bxampxco rr.^^c>H for 4 mxn. 

.triethoxysilyl.propyltetrasulfane,, and mixed 

Temperature of discharged compounds was 175 ^. 

compound thus prepared was then wound around an open roll 
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and back rolls; 50 

o£ 8 inch * (surface temperatures o£ front 

■ ».ds of front and back roll; 18 rpm and 15 rpm, 

station ^^^^l ^ 3dded wltn sulfur 

.espect.velv, - ^ , 

3na vulca„..at on acc ^ ^^^^^ ^^^^^^^ 

compound with 5 ™ thickness ^,,,„e to produce rubber 

^^i-iral tvpe injection machine to f 
fed to a vertical t-yt'c j 

miement of actuation ener. were Prepared 
3 jri. b. t.e process described abo.e e.cept for e ludrn. 

.aent and vulcanization accelerators m roll 
vulcanization agent ana 

mixing. ^ n Table 8 and mixing 

ror-aulatlon of each composition is .ho«n xn 

conditions and results are shown In Tables 9 and 10. 



Table 8 



(Composition) 



r Rubber (A- 4) 



Examplel" 


-oraDarative ExampleJ 


13-17 


17-21 1 


150 


150 


5 1 


5 1 


1 


1 


60 




0.5 


0 


1.3 


1.3 1 


0.7 


1 


0.75 


J 0.75 



^opolynie 
iinc Oxide No-1 
jstearic Acid 

sahi #60G 
lsi-69 

Isanceler BZ 
Isanceler M 
jsulfur 

..lcanl.atlon svstem: Sulfur 0.,. weight part, vul.anl.atlon 
accelerator zinc dl-n-but.ldlthlocarba„ate tsanshln Chen. Xnd^ 
..a., tradename: Sanceler Bz3 1 . 3 wel.ht part, vulcanl.atron 
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acce 



lerator 2-mercaptobenzoth 



iazoleCsanshinChem. Ind. Co., Ltd., 



trade name: Sance 



ler m] 0.7 weight part 



Table 9 
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Table 10 




Ribbon Break Test 



Examples 18-20 and Comparative Examples 22-24 

■tion including the following components was mixed 
A composition mciuaiuy 
„3ing le . Bu^ury-s mixe. .made Ko.e Steel .td., under charge 

.arts, o. ethylene / propylene / .-.in.l-3-nor.ornene copo .mer 
ru..er ,A-4, Cmolar ratio o. ethylene / propylene = 68 / 3 . 

i'3c;T" = 4 0 dl/q# lodine 
intrinsic viscosity Cn] in decalrn at 135 ^ -\.o oil 

value - 22. Mooney viscosity (after oil extension, - HO, 

Corp ] or 100 weight parts <110 weight parts as product 
Chem. corp. J or ,.vinyl-2-norbornene copolymer 

weight, of ethylene / propylene / 5 vinyl 

.uh.er ..-S, Cmolar ratio of ethylene / propylene mo a^ 
.68/32, intrinsic viscosity [n3 in decalin at 135 C - 2. 
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(after oil extension, 
iodine v.lue - 20, Moonsy viscosity (after 

,no ^, - 90 Oil content > 10 phr (parts per hundred 
•ML(l+4) 100 ^) - 90, oix 

. • nH«m corn ] , 60 weight parts of FEF 
rubber) ; product of Mitsux Chem. Corp. J 

.0 weight parts of softening agent Cl.e.itsu Kosan Co . - 
....e na.e: Oiana Process Oil PW-3eo3 <onl. in Bxa.p le a 

N>n 1 ] and 1 weight part of stearic acid . 
name: No. U .^nows- Ethylene / propylene / 

Mixing procedures were as follows. Ethy 

„v.vM=.r- or ethylene / 

5-vinyl-2-norbornene copolymer rubber (A 

,.„e / 5-vinyl-2-norbornene copolymer rubber (A-5. was 

- sec, .Ho^ed by addition o..inc„.ite, stearic 

ririd softenm, a,ent (only in .a.ple .0. . and finally carbon 
.,ac. roughly mixed with predetermined amount of b.s-3- 
,„ietHoxy3ilyl.Propyltetrasulfane Ce.ussa Huels AO. , 

«-69 ] (in comparative Examples 23 and 24, 
name: S. 69 (.n P ^^^^^^ Co., 

dipentamethylenethiuram tetrasulti 

sanceler TBA) and 0.04 weight part of sulfur 
Ltd., trade name: Sanceler 

„ere roughly blended respectively, instead of bis-3- 

Temperature of discharged compounds was 170 t^. 

1 compound thus prepared was then wound around an open oU 
e inch * (surface temperatures of front and bac. ^ ^' 

rotation speeds of front and bac. roll; 18 rpm and IS pm, 
rotatio f ^^^^ sulfur 

respectively, roll clearance; 5 mm) and 

and vulcanization accelerator and mixed for . min. A r.bbon-liKe 
Impound With . ^ thiCness and 40 ^ width was sheeted ou a^ 
,o a vertical type injection machine to produce rubber 
vibration isolators. 



«or,i- Of activation energy were prepared 
samples for measurement of actx 

«c described above except for excluding 
similarly by the process descrxbea 

• .ion agent and vulcanization accelerators xn roll 
vulcanization agent 

"'^''^''^* • on is shown in Table 11 and mixing 

Formulation of each composition is shown 

conditions and results are shown in Table 12. 



(Composition) 



Copolymer Rubber (A 
4) 



Table 11 



Example 



18 



:opolymer Rubber (A-j 
151 

Zinc Oxide No>l 
iqf.earic Acid 
^sahi #60G_ 
lpW-380 

U^nceler TRA_ 
Sulfur 
31-69 

Uanceler M 
Isanceler BZ 
^anceler TT 
Sulfur 



150 



19 



150 



Comparative 
Example 



22 



1 0.3 


0.5 


1.0 


3.0 


0.7 


0.7 


0.7 


0.7 


I 1.0 
1 0.8 


1.0 
0.8 


1.0 
0 . 8 


1.0 _ 
0.8 


0.75 


0.75 


0.75 


0.75 



23 



150 



0.5 



24 



150 



Vulcanization accelerator 
Zinc di-n-butyldithiocarbamate 



Co . 



Ltd. 



[product of Sanshin Chem. Ind, 
trade name: Sanceler BZ] 



2-Mercaptobenzothiaz 



ole [product of Sanshin Chem 
48 



. Ind. Co. , Ltd. 



trade name: Sanceler mI ^ ^ r« 

Hisulf ide [product of Sanshin Chem. Ind. Co. , 
Tetramethylthiuram disulfide lp 

Ltd., trade name: Sanceler TT] 



Table 12 



Comparative 
Example 




"r;:pos...n .....n, — n.s was ™.e. 
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J w. v„h» steel Ltd.) under charge ratio 
16 L Bumbury' s mixer (made by Kobe Steel Lt 

.S » .or 6 .in: 100 wei,nt parts o. ethylene / propylene / 

5-vinyl-2-norbornene copolymer rubber ..-6, Uolar ratio ot 

6« / 32 intrinsic viscosity in decalin 

ethylene /propylene - 68 / 32, intr 

3, ,35 =C - 2.1 dl/g. iodine value - 25, Mooney viscosity ,ML,1.4> 
125 ^, = 30.- product ot Mitsui Chem. Corp.] , 5 weight parts of 
activated zinc white txnoue Se.Kai Kogyo K.K., trade name: 
«etaZ102: , 2 weight part o. stearic acid . 100 weight par s o 

carbon blac. Usahi Carbon Co., Ltd., trade name. .sah. 
i50HG3 , predetermined amount of bis-3- 

.triethoxysilyl.propyltetrasulfane toegussa Huels AO., trade 
name: Si-6,] or other organosilane and 40 weight parts of 
paraffinic process oil Lldemitsu Kosan Co., Ltd., trade name: 
Oiana Process Oil P«-3eoO - Simultaneous mixing method for whole 
components was adopted. Predetermined amount of biS-3- 
,tr ethoxysilyl.propyltetrasulfane and other organosilane we e 
Iprayed on the surface of weighed carbon blac. and charged .nto 

with carbon black, 
the mixer together witn ^^ 

xne compound thus prepared was then wound around an open roll 
S inch * .surface temperatures of front and bac. rolls, 50 t^, 
rotation speeds of front and bac. roll; le rpm and 15 rpm, 
.espectively. , and then added with sulfur, vulcani.atron 
accelerator, defoaming agent .calcium oxide,- Inoue SeK.ai Kogyo 
K K., tradename: vesta 20,, foaming agent [azodicarbonamide, Biwa 

" . H CO Ltd trade name: vinyhole AC»3] and co-£oam.ng 
Chem. ind. CO., Ltd., t tradename: 
agent [urea based type; Eiwa chem. Ind. Co., Ltd., 
cellpaste 10l3 and mixed for 5 min. . ribbon-li.e compound w.th 

10 ^ thicRness and 70 width was sheeted out. 

..e ribbon-li.e compound described above was then charged to 



. . ■• •"■ "rt. 

rj:n::: :r:„; ::.;»». - — 

physical properties wer« 

rubber molded body. ..editions and results 

Formulation of each compos.txon, tnxxxng 

are shown in Tables 13. 

22 weatherstrip sponge product 
Example 22 following components was 

"° " e«ola. ratio o. et.vlene / 

"rrX:: i::a.e = «oon. ...... a. «S^> 

nd was extruded using 50 mm extruder at 
fts %^ Thus mixed compound was extru 

, . , followed by cooling in water to get 
260 ^ (in nitrogen sealing) , followed y 

,P.M / PP alloy. Similar procedures to Example 21 were P 

^ -;r^ T?^hle 13. Results are 
using the aUoy and ingredients shown in Table 

Shown in Table 13. 
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Table 13 




„v,+- r^art. vulcanization 
vulcanization system: Sulfur 1.0 weight part, 
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. , ^ercaptobenzothlazole [Sanshin Chem. Ind . Co . , Ltd . , 
accelerator 2-»ercapto ,„i„„izatlon accelerator 

trade name :Sanceler«]O.S«er,ht part trade 

n^ -^^ r<;;^nshin Chem. Ind. CO- , ij^*^- r 
tetramethylthiuram disulfide [Sanshx ^ . ^„ ^^^,i,„„r zinc 

sanceler Tt] 0 . 5 weight part, vulcanization acceler 
name: Sancexer ixj Ltd., trade 

name : Sanceler BZ J 1 • b g sanceler TEt3 0 . 5 weight 

^ Ti-ri trade name: Sancexer xi:- 

[sanshinChem. Ind. Co., Ltd., tr 

part. ^ /o-ir H o^) (Shin- 

osilane 1: Dimethoxymethylphenylsilane (SiC,H„0.) 
Organosxlane x . ^ 

Etsu Chem. CO., Ltd.) 

organosilane 2: Tetra.is ,2-n.ethoxyethoKy, s.lane 
,,CH,OCH,CH,0,.Si) (Shin-Etsu Cham. Co., Ltd., 
organosilane 3= vinyltris , . -met.o.yet.o.y, silane 
nCH,OCH,CH,0,.SiCH.C„,, ,Snin-Etau Che„. Co. . Ltd . , 

^ r^atent applications cited 
.XX the publications, patents and patent PP 

herein by reference in thexr entir 
herein are incorporated herein y 

industrial Applicability extrusion 

• ^ » =, r-ubber composition tor exu 
The invention provides a rubber 

. ■ no an extrudate having no crac. nor breakage and stabl 
giving an excruu oreoared prior to 

• 1 shape in ribbon-like compound prepare 
sectional shape in ^ . „ little foaming 

along with foam products having little 
extrusion, along ^^^^^^^^^ ^^^^^^^^ 3^,, 

variation. This contributes to pro ^,333,.. channel, 

rtb f^xtension foam seax, yj-« 
.3 weatherstrip sponge ^^gh « ^^^^^^^^ ^^^^^ _ ^^^^^^^^ 

.respective to season or type 
surface texture and stable quality irraspe 

►, The invention eliminates most o£ in 

ot mixing machine. ^ to be caused by unknown foreign 

products Which have been recognized to be 



matter until now. 

, .^..ubber composition for molding of the invention provides a 
compound prepared for injection which has superior fluidity in 
a mold and no breakage phenomenon, along with stable and uniform 
foaming characteristics in molded sponge, rurthermore. a rubber 
composition for molding of the invention provides rubber vibratxon 
isolator, cast sponge, gror^net. 0-ring, packing, boots, window 
frame, brea. piston cup and OA roll products with good surface 
texture and superior mechanical strength. 
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